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^§is xii425£j ^§011 °\m mm, mm& xii60£2j ^§ 

Oil 21 & m&&tt m S^fUQ. CH£I£J 
^disei <M£ (OJ) 
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2 3 
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10 s 
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1. S^A1-gA||A|(££)_l 



29,000 S 
2,000 S! 

0 9 
429,000 a 



1020020042627 %^ Q AA- 2003/5/15 

[sum 

*\}^\7] W £ 7^^) *\)SL?] y <^£ B 

7fl, imel^idE.^^^ ^tf^Ml ^r(M) ^7> H^^H j7-g- 

51 2b 

14^1 
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7 J--n-^i^l ^]S-e| ^*]- ^ ZL ^^{Ferroelectric Random Access Memory and 

method for fabricating the same} 

£ 1-& #efl7l#o]l 4# #-fr3l*)l °11H.^ ^.4* 5L^ltr H^, 

£ 2a^ ^HH *W 7 o v -n-^^l "flS^ H^lfb 

£ 2b^r S. 2a^l S.a]Q 7 <Kr3N ^12: ^ 

2. 3a £ 3efe £ 2b<Hl 4^ #-fr^l i* r 3 *Q2: « 0 v ^^r # 

31 : «l:£^7l^: . 32 : iM-M^ 

33 : TflolH^^ 34 : $1^*1 

35a, 35b : 36 : f^<3i«r 

37 : wlH^oia-Efl 33 : y^H^ 

39 : 42 f^TM^ 40 : ^Sel^l2t=e^ 

■ 41a : ^slf-^v 42a : al^f-^rsH" . 

43a : "Jj^-M JL-g-^" 44 : JSfJ^^ 



1020020042627 

45 : #-f}- 

ejaj.;*} til-^^l £*HM #-n^l (Ferroelectric) #-fr^l 7fl 

sflAlE^l A}-g-^o^4*) DRAM(Dynamic Random Access Memory) i^H^ 3!^*V elHefl^ 
(Refresh) 4 M# pflJE.e)t- oj-g.^- oi^ ^}S] yfl^o] 

#-fr^l °l-g-^ #^-^1 ^12- ^(Ferroelectric Random 

Access Memory; 'FeRAM' °1 &)- -^Ir) ^13^ v\)S-?) ^(Nonvolatile 

Memory device)^ <£^<L3. #<H*] av^o^c ^ 7 }^}^ <& 

% °He]- DRAM°fl ^H)cfl z^wjui ^cf. 

£ l£ ^£fl7l#ofl 4€- #-fr^l ^JS.e| £a]^ ^£o}x^. 

-2, t>^l7l^(ll)^H) 7flolEA]-2).nl. (1 3 )j? J. ^] = Efol(14)^ ^ , ^ 

2=eK!(14) #^)7)$;(ll)6\] ^/Hefl<y^«(15a, 15bH ^^i=t. 
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46 : 



1020020042627 #^ 2003/5/15 

<i8> nslJi, ^J=eKKl4)4 ^/H^j^l^^dSa, 15b)# JL^Rr S€*1^HH 

(15a)<»fl ^3ir «lH2K]^!d7)^: -f-.^fl tilB^ d8)°l £1^4. 
<i9> nsli, tilBsl-^dS)^ ^12 ^3^, 

^^19) 4 A]l ##^^16)^: ^f-*}-^ e}^ ^/=3l<y<3<*d5bH ^5 

<20> nelal, ^se^l^H-g-^ (20H <£4£|fe SH^^TOlH ol^^l <sHjL 

#^(21)# ^sHel 3.^<&^(22)°} ^^(21)^- ^l^^Jl , 

Jl^^^^(22)4 *>^-^(21)# 7j-^^^(23)ol ^^4. o^H, 7 0 vo-^^n H2 3)^ 
l^^o])nV f$^£z±. o)^ t ^^^-(21)^- °)?)^(lr, 21a), °) B]##sWlr(fc, 
21b), ^Wt, 21c)^ 3f^(Pt/Ir0 2 /Ir) 

<2i> y^^m(23) ^H) ^^i^-(24)ol ^^^cf. 

<22> ^Efl7l#o]lAii f . Jl^^<aq-(22)ol ^^^-(21)# °WHr ^Bfl^ tg^Al 

-7]7] ^^^-(21)# ^ ^ ^^^^^-(22)# #^>aL s>-^^(21) £ 

igol c^^-^^i ^^7l3l3<£nKChemical Mechanical Polishing; CMP)» -f-*fl -H^ 

<23> ZL^Jl, J7^f <$°K22H <WHfe §>^-^(21)# ^ofl 

7 <HW1^(23)3}- W^(24)-g- ^<?H ^^^1^(23)^- ^ 

SWfloL, ^€^"(24)^ ^E^tb^. 
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<24> nem, ^Hfl7l#oflA^ ^^^-(21)^ * ^^1^^(22)^ 

71 sMr^W^KCMP) 4*<HH ^^(21)-!: «fl^-nl- 

(Pt)(21c)^ ^(soft) ^ ^31 (grain boundary) 7} ^<H*j 47> Ir0 2 

/Ir^ Tfl^l iaefl *1 (scratch) *K Vo l 1HI£4. 3^1 , ^#^1 Ir0 2 /Ir 

7l^o.S ^sM^Tl^ ^m^leKsoft error)* -fr^XI ?1 -£-^71- $14. 
[« a v^ol ol^ji^ ^ 7l#al 4^1] 

<25> ^ ^£ ^ 7 1*V ^Sfl7l^^l *fl^*>7l $n °J-#fr 

M-7>fe ^l^BrHl 7j-e-^l ofls,^ ^*>.£ zi ^11^ wj-^^r ^l^>^dl n 

<26> a o V 7 ) ^.g. ^^>7l ^ 7j-°-;*U-ll PllSLSl ±7}±r H^l^M ^ 

€ ^KMIl^, -8-7] w>£^l7m ^Hf^l ^^tr £tt *IU ^^1-, ^1 ^ 

^r(M) ^^7> SL^^H H-g-^Sj-^ Jl-g-nKg. if-^ ^^^-, ^71 ^Y^^ 5. 
^#^171^ ^E^V £ig,g- ^ ^- 7l 6\}°)»}^ ^7) ^fll |<yt^ 

^112 ^71 <5pf*l^ 5L^-*V ^7l ^2 ^<?tf-# £fe #*$.*\)^, ^ av 7 i 7^ 
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^mMj #^^ if-f-i: *}JL, #7l JL-g--^ 

Ru, Ir, Rh, Pd, 0s, Ag SE^r Au SEfe °1*1^H ^€ r €^ 

°A ^ ^sls. #7l n-g-^ ^-^llir «m-°13f- ai-M, 

SL^ 3L&^, ^~^W ol*^, ^-.SL^f- JL^ f ^L-§-^ 
-H-g^f^i /3<^ Ru, Ir, Rh, Pd, 0s, Ag 5Ett Au f^H £i»<g ^ € 

ji-fc^ #^7fl ■ JL-g-^ ^<*H *>M-^ ^-gr.^^S. 

<27> ZLB]3L, £ ^S} #-fr#*fl ^£.3 H€^1^7> ^#4g 

El si ii/Hell^^H ola^ ^SEl^ltS.^# *§#sHr #31, #7l iSe)^lii^ 

^ ^H^^M: $^*Hr #71 *H*-#^ t#X|7l^ 

<^-l*Rr al^^^-i- ^#*Rr #71 £^ 3£«fl #4#*M4 

^*Kt ^7(1, ^ #71 #^^m#°ii #^-^^r #« ^^S. 

<28> ol^, £ M^o] ^*Rr 7]t§^|Aj f,Aj-o] 7}^\ 7>7> £ ^ S] 7l#*j 

4#^T -8-Ol^-Tfl ^ #>fl*l ^^S>7l *M , £ ^ >1"# 4# 

<?9> 5L 2afe €- t^sl ^Aloflofl 4= ullsel ^^ff- £Al<£ £^0)4. 
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<so> £ 2a* 4ii/i= 31^^(353, 35b) 4 ^HHKJ(33)°-5- ol^l*! H€ 

*1^E]7> ^^71^(31), *V£*)]7l^(31) -SHM S^-i: ^"al 

*fll ##^^(36)4 *fl2 ^#^^(39)^ *fll *U 

ii/=efl<y<3<*(35bHl ^^tt iSEl xl£ = 3.^(40), ^e]^^sifl(4o)oil o^^ 

£H ^H-£- ^f(M) €4i7|- Jl-g-^ if-^>fe *H?-^, *Hf"*l 

^ £^ i^Mfe ^iHr £-2 ^B^^M: °H^)4fe *fll *fl2 

(35aH w1hs}^se«(37)^- s.^ tflBBf<?l (38H <34£4. 
<3i> £ 2a<HH, SH^^S- °lslf-*K41a), °1 ^l^s^^a) , ^-M JI^-^-(43a)^ 

^^Sl^ZL, ^-g-M Jl-g-^"(43a)^ ^ 43l(Pt targetH 
^r(M) €i« ^-§-^1^ y J]^-M -H-g^tf^ ^l^H, °1 WJ I^-M 4^1" °l-§- 

*H (sputtering) ^ n"-M JL-g-^(43a)^- ^^4. 

<32> afl^M j7-g-n]-E)-7j1^ ^(M) ^WO^l £^ ^ ^§ A] 

«w^-M .n-g-^CPt-M solid solution)-^*], ^f(M) ^i^r Ru, Ir, Rh, Pd, 0s, Ag 
HL^r Au ^°\)*\ *r4- ^1*^1^ ^£ ¥ 3U^14. 

<33> ^ t tifl^--M 5L-g-^(43a)^r ##^r ^-f-tfl 

^-(Pt-Ru) Jl-g-^, ^^--^lelf-(Pt-Ir) Jl-g- 1 ^, «l|^-Sf-(Pt-Rh) Jl-g-e]-, «fl^-^Bff" 
(Pt-Pd) -E-g-^, ^^-^^^(Pt-Os) ul-g-^h ^^-^-(Pt-Ag) Jl-g-^ iE^r 
(Pt-Au) .IL-g-^f^H *>4- 0 l7l4, Ru, Ir, Rh, Pd, 0s, Ag SE^r Au f^H 
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f 

<34> zis]JL, «Jj#-M . JL-§-Sj-(43a)£ 100 A -4000 A 51 ^MH^. 

A+b\ ^ ^^ 4^ (SI), i^e^l^H^] ^ 4^(S2), o^f-^- ^ o]^ 

f-^sH ^ *WS3), «j#-M ^ 4^(S4), sflE^ 4^(S5), JL 

^ 43 (S6), 7^^5fl^ ^ 43 (S7), ^f*R 43(S8).°^ ^lf- 

<H*14. 

<36> £ 3a vfl^l £ 3efe H 2b°ll 4# 7 <Kr^l ^lS^ ^12 5^R> * 

<37> £ 3a<^1 44 ££*)l7l#(3lH ^>?> £3* ^>^-e|^-(32) 

<38> 4^-5., £)£4<£(34) <£*4 tiVH^ll 71^(31)^] ^£#^r °l£r^SM B€4^ 

El 5] ^/BeflSl^OSa, 35b) # H^tr4. 
<39> ^o\] 5LX\s\x] #5*4 3H.4S14 °<J^H ^sM*l» 

oH n}^ LDD(Lightly Doped Drain) ^-24 eflol<3 ^ &4. 

^r, ^^Hr^-i- "}i35 ^£ °l^r°^H LDD <8^-§- £]H4 

o]oj oj^ofl isllolA^ ^^Jl, $|H4S14 ^jolA^l- v\^=L S _ jl^S. 

ol^o^^ LDD <g$H ^fl-fe i^/Hsfl^l^^^r ^tb4. 
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<40> m^M^BW tiV£^7l^:(31)^Hl afll #^r^^^-(36)€ ^ 

^, €-^M^3-(H*l ^1 #^^^^-(36)^- 4^1-^ ^/HEfl 

5Kl^(37)-i- ^7H, tii H e|-<y§-Hn(37)^ ^€(W)^- ^ 

(Etch back)^]M- Sl-^^7l7ll^9l c l-(Chemical Mechanical Polishing; CMP)# f-*fl 

<42> cf-g-o.^, ^aJxl^s-EflD^aCSA] »] 2 #^:^<a i 3]-(39)4 

^£^(36)^ ^z|*H Ej-^ ^/Hefl^]^^(35b)^- ?1 ^S^^t^s. 

<43> ^ > ^£^^^#^(40)^ #e|^^3-#&|ZL(polysil icon-plug), BM^e^j- 

Pl^(Ti-silicide) ^ ^E}^-q-olBefo]H.(TiN)^ -7^1-^ t o]^r$\ ^ 

<44> C4>S. iS^*] 1^^(40)°-^ El^nV^ <g^e^H E]E}-^iqA> 
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< 45 > tq-^-o.^, ^m^^l^S-S-^(40)4 Iff *(|2 ^-(39)^1 °l^f-^-(Ir, 

41), o leH-^^-(Ir0 2 , 42)# *}-sfl5. f^^t}. °)nfl, °] el^UD-gr ^ufleHsM 
4. 

<46> £ 3b^l £^1=1 tif^ ^ol > ol^^-A]-^n>(42)Aj-o,] Bfl^-_ M Jl^-n|(p t solid 

solution)(43)^§- *l*fl, ^^-M JL-g-^(43)^ ^1 E}3!(Pt 

target H <H^^ ^(M) y J]#-M Jl-g-^^l-i: *fl3^}t*| , 

(sputtering) a -^#-M ^^(43)^ ^^-W. 

<47> tifl^-M Jl-g-nl-^^ ^r(M) HB^-nKPt)^ ^ % ^ €*cWH ^ *1 ?1 

^^--M Jl-g-^CPt-M solid solution) ^.^1 , ^(M) ^3.^ Ru, Ir, Rh, Pd, Os, Ag 

<48> wfl^-M j7-g-oV ( 4 3) ^ ^r^« ^^}JL nCLsL, ^-^Z])^ 

(Pt-Ru) 3-%-^, ^-°)^w(Pt-\r) JL-g-sJ-, «fl^-S#(Pt-Rh) -H-g- 1 ^, ^-€^1" 
(Pt-Pd) uL^, ^^-^-^f-(Pt-Os) JL-g-^-, ^-^(Pt-Ag) 

(Pt-Au) S-g-^-f-ojH ^o] 7 ^ t R U) Ir , Rh, Pd, Os, Ag HL^ Au ^ 

€ ¥ Ji-g-^ *>M-°14. ul-g-^ <« 1: 

^-g-^Efl^-^-f-CPt-Ru-Rh) i-g^Mr;]-. 

<49> *>^, Hfl^-M JL-g-Bf Bf^l ^^A], £^£]^ ^(M) %&$\ 1%-15% 

ojrf. 9-#(M) H^g^ ^^o] ji-g-^oi] 14^ cj-a*l^, «J1^-_ M Jl-g^o^ 

4-B ^(phaseH tQ^x) &£^t -H-§-£^-4 ^ £^1^4. 
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<50> nelZL, ^-M JL -8-^(43)^: 100A~4000A^ f^^M , ^3*14^ 

25°C~600°C^ £if-°lH ^4<jH, #4^4« ^S^*>7l ^ 43» 500W~3kW£. ^7} 
0.5mtorr~20torr°|4. 

^-^iflS] «A^-M JL-g-44314 o}E|f-XV^0l ti}£^7l^;(31) A>o]ofl of2 

^(Ar) 7^-g- 4^, ofH^y}^!- o]^S}-Al^ c}^ t^Plf ^^JI, f 

e^V-l Ar + «I^-M JL-g-4 B}7jlo S ^7l^<Hl ^*fl 7>^a]^ afl^- 

-M JI-§-4 47jlo) #1-Al^l4. ojE^V ^ofl M^o\] 2)*}°) 

JI-g-443!^ ^44 ^>7V 3^4^, J^4£ ^*>4 £4lr(Pt + ( M+)^ 

sj-^-g-^H «>H^l7l^(31)^ o]e) f-^i^-i|(42)^Hl «Jfl^-ji-g-ii-(43)^-S ^4€4. 
<52> 51 3c°11 5LA]^ 44 ^o], tifl^--M j7-§-nV(43)Aj-ofl 4«-^^ ^SRr 4^HC£ 

*1 4^31 ^14 p >i3S. Sj^-M JE-§-4(43), °lslf- A i^-^(42), 

oi^f-ni.(4i)^. s|e^«H oieif.^(4ia), o]el#^5|-4(42a) ( «J}^-M Ji-g-4 

(43a)^ 

<53> 5L 3cH SLA]^ ti}4 £6], ajf^^ 3T>«-^^ ^Tgofl jl^^o|^(44) 

# ^^tt4. oH, J1^^^4(44)^r #£§<>1 f-o.^ ^sl^Sl-^^, HDPCHigh 
Density Plasma) #3^, BPSG, BSG ^ PSG a}b»£ 44°14. <^7H, JL^<£ 

4(44)^^ ^i-i- ^^Hr -^^>^#-& °l-fHr i^44 & 

^sl^^-l-^r <y-^-g-^ (compressive stress)^: ^H^^l ^7^H 7 <Nr^l 
7fl3flAiE^ 44#^M: 44 ^4§N <^-§-oi $171 nfl^-014. 
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<54> ^^-M Jl-g-^-(43a)Sl &#o] ^]^77}7] 3[^7] 

4€- 4^34^51 ^ ^ <H33-, aelji W^ 

<56> ^g, Spf^-i" ^s. ^^a]?1^ t}# ^o^h *}=D>^a(hardmask) 7]^ 

ol-g-^cil, 5}£4a 1£ Elm|-^-i4olSB]-olJ&^-(TiN)^- 200°C~600°C^ £r5,d\]*\ 100 A 
~2000A^ ^NflS *f W 3W37l*H£*M i#^(stop layer)^-S. <>1 -8-^:4 . 

<57> h>6(| afs.Tg > afl^.- M ji.g.BK43a)°l ^€^7} £^ JL-g-lMHS 7131 

<59> £ 3e°11 ;£*1€ ti}<4 ^o], ^^7l7fl^^fV^- ^Sr^l 14##°fl 7 <Hf3l*lM 
(45)# 50A~3000A^1 ^S. ^^lal, #-fr#^(45)^Hl ^^^(46)^ 
4. ^7lH, ^-fr ^1^(45)^ ^ ^^#3 *1 sequence) # 

#31, ^<1^ (Rapid Thermal Anneal; RTA) °l-§-^H, o^l^^H 



(in 1 a 
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^<3(ramp up) 80°C ~250°C ©1 4. Sl^e] (furnace 

anneal)!- , '■3/1*1 5W. -£r£^r 500 °C ~800°C°I4. 

» 7 ^^^l^-(45)^Sfe SBT[SrBi 2 Ta 2 0 9 ], SBTN[SrBi 2 (Ta i- x> Nb x ) 2 0 9 ] , 

BT0(Bi4Ti 3 0i 2 ), BLT[Bii_ x , La x )Ti 3 0 12 ] J&tt PZT[(Pb, Zr)Ti0 3 ]^H *r4°l7i 
4 ^t^U, ^f^(46)^ ^7l^^(CVD), M7l^ah^(PVD), € 

*H ^aj-S)^, «fl^-(Pt), olelf-(Ir), ^l^-(Ru), eflMRe) ^ Sf-(Rh) f^H ^ 
^ -foil IE 3-§-4^r4. 

t. £ 7l# £-o)o] ^o] ^^-7}4^ £ 7l# ^ ^HH 4<& 
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^-#*1 £ ^^^-1- ^#^7} JL-g-7j-^ H-g-^ 

ol-g-^-H.^ aL^^o^^ofl ffl^Al^l^ S^H^Tfl 4 ^1-4^1 

^o]t^ ^7}±: 7fl Sfl A] ^7]^ ^ 
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^7) ^£^171^: ^fs] ^e^V ^ ^cg #; 

-8-#3-€ ai-g-^ s}^^-; 
^-71 afli ^<3f^ 7fl2 ^<3!-; 

2] 



3] 
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$7] ^#(M) €£3.^ Ru, Ir, Rh, Pd, 0s, Ag Sfe Au #<HM ^ ^ 

4] 

^71 *Pf*i^ olBlf-^, OlBlf-^>^ ^ A cM JL-g-^<>] 
5] 

JL-g-^ 100A-4000AS] ^jo] 3}^ s.^ ^ 7j-.fr #sfl oflae} 

^-7] iSeMi^^E^j <£7jj&H ^Oji ^f^l ^r(M) ^i7} £^§Sl^ JL-g- 
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[^H" 7] 

[3^*8" 8] 

#7l =-4=^£.fe Ru, Ir, Rh, Pd, 0s, Ag Stt Au f^H £^ *K ^ 

[^U" 9] 

^7%H1 #<>H f 

^-71 «fl^--M ji-g-^-i- <s^^fe ^1^, 
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U't'-# 10] 

^■71 «1^-M Jl-g-^ 13:7(1 fe, 

25°C~600°C5l $S:<%*\ $s$f>}7] W sHq-I- 500W~3kW5L ^V^oL, 

0.5mtorr~20torr^l #^J-^*HN ^^^^ ^3 £.3. ^ 7 <hfr 31*11 ^lSe] ±7\$\ 
43i 



♦ 
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